Light-dependent generation of superoxide from human erythrocytes.
Using the cytochrome c reduction method, we investigated light-dependent erythrocytic superoxide production. After 4 h light and dark exposure of erythrocytes from eight healthy human subjects, an average of 18.6% more superoxide was generated by erythrocytes exposed to light. Pretreatment of erythrocytes with the superoxide dismutase inhibitor N,N-diethyldithiocarbamate increased detection of superoxide while pretreatment with the anion channel blocker 4-acetamido-4'-isothiocyano-2,2'-disulfonic acid stilbene decreased detection. These findings indicate that substantially more spontaneously generated superoxide is produced and escapes from normal erythrocytes at ambient oxygen tensions on exposure to light. This excess generation and escape of superoxide from erythrocytes exposed to light may result in tissue photosensitization, especially in the retina of the eye, where high oxygen tension, blood and chronic light exposure occur simultaneously.